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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a bladder uro-
dynamic measurement apparatus.

BACKGROUND ART

[0002] In general, when urine is stored in a bladder,
urine is discharged outside the body by causing the blad-
der to contract with feeling a desire to urinate as an im-
petus. However, there are cases where the desire to uri-
nate is unknown and cases where the bladder contracting
force is not sufficient to discharge urine even if urine is
stored in the bladder, and there are cases where the de-
sire to urinate is strongly felt and contraction of the blad-
der occurs even if urine is not sufficiently stored in the
bladder.

[0003] Further, a patient who has lost the contraction
function of the bladder itself cannot discharge urine for
himself or herself in some cases. In a case like this, a
catheter is inserted into the urethra to cause the catheter
to reach the inside of the bladder and retain the catheter,
and urine in the bladder is discharged through the cath-
eter.

[0004] There are patients having a problem of poor
contraction of the bladder, and a problem that the desire
to urinate and urination pressure do not correspond to
each other, and in this case, it is important to measure
the pressure in the bladder, the desire to urinate and the
urine amount. Similarly, it is important to know the rela-
tionship between the desire to urinate and the pressure
in the bladder for the patients whose desires to urinate
are unknown to discharge urine at a suitable timing. In
this regard, there is known an apparatus for temporarily
confirming a desire to urinate and the contraction force
of the bladder, for example (refer to PTL 1).

CITATION LIST
PATENT LITERATURE

[0005] PTL 1:
2007-167483

Japanese Patent Laid-Open No.

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0006] However,inordertoinvestigate the relationship
among the pressure in the bladder, the desire to urinate
and the urine amount of a patient, temporary confirmation
is insufficient. By measuring the pressure in the bladder
continuously for a short time period to a long time period
(24 hours, for example) in the patient’s normal life, it be-
comes possible to evaluate the transition of the pressure
in the bladder of the patient, the correlation among the

10

15

20

25

30

35

40

45

50

55

instantaneous pressure rise or the like in the bladder, the
desire to urinate and the urine amount. The evaluation
result can be used, for example, to evaluate that the pa-
tient has an overactive bladder or the like.

[0007] The presentinvention is made in the light of the
above-described problem, and an object of the present
invention is to provide a bladder urodynamic measure-
ment apparatus that can measure and record pressure
in a bladder continuously for a short time period to a long
time period.

SOLUTION TO PROBLEM

[0008] One mode of a bladder urodynamic measure-
ment apparatus of the present invention includes a pres-
sure sensor configured to measure a value of pressure
that is applied to an inside of a urinary catheter by urine
in a bladder, and a recording device configured to record
a pressure value measured by the pressure sensor.
[0009] In one mode of the bladder urodynamic meas-
urement apparatus of the present invention, the urinary
catheter includes a catheter main body, a urine discharge
part provided at an end portion of the catheter main body,
and a branch part branching from the urine discharge
part, and the pressure sensor is provided at the branch
part.

[0010] In one mode of the bladder urodynamic meas-
urement apparatus of the present invention, the bladder
urodynamic measurement apparatus in which the urinary
catheter includes a lid for opening and closing the urine
discharge part.

[0011] In one mode of the bladder urodynamic meas-
urement apparatus of the present invention, the record-
ing device includes a memory for recording the pressure
value.

[0012] In one mode of the bladder urodynamic meas-
urement apparatus of the present invention, the record-
ing device is configured to record the pressure value cy-
clically.

[0013] In one mode of the bladder urodynamic meas-
urement apparatus of the present invention, the record-
ing device is configured to record a pressure value and
a date and time when the pressure value is measured,
when the pressure value measured by the pressure sen-
sor exceeds a predetermined value.

[0014] In one mode of the bladder urodynamic meas-
urement apparatus of the present invention, the bladder
urodynamic measurement apparatus includes a notifica-
tion section that notifies a user that the pressure value
measured by the pressure sensor exceeds a predeter-
mined value, when the pressure value measured by the
pressure sensor exceeds the predetermined value.
[0015] In one mode of the bladder urodynamic meas-
urement apparatus of the present invention, the record-
ing device is configured to have an external switch, and
record a date and time when the external switch is
pressed.

[0016] In one mode of the bladder urodynamic meas-



3 EP 3 424 543 A1 4

urement apparatus of the present invention, the bladder
urodynamic measurement apparatus includes an accel-
eration sensor, and the recording device is configured to
determine a data area of an acceleration at a time of a
variation range of the acceleration detected by the ac-
celeration sensor being within a predetermined value,
and extract a pressure value that is measured at least
partially at a same time as the data area.

ADVANTAGEOUS EFFECTS OF INVENTION

[0017] According to the presentinvention, the bladder
urodynamic measurement apparatus can be provided,
which can measure and record the pressure in a bladder
continuously for a short time period to a long time period.

BRIEF DESCRIPTION OF DRAWINGS
[0018]

Fig. 1 is a schematic view of a bladder urodynamic
measurement apparatus according to a present em-
bodiment.

Fig. 2 is a schematic block diagram of a recording
device illustrated in Fig. 1.

DESCRIPTION OF EMBODIMENT

[0019] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
In the drawings described below, the same or corre-
sponding components will be assigned with the same
reference signs and redundant explanation will be omit-
ted.

[0020] Fig. 1 is a schematic view of a bladder urody-
namic measurement apparatus according to the present
embodiment. A bladder urodynamic measurement ap-
paratus 10 according to the present embodiment is used
in a state where a urinary catheter 50 is inserted in a
urethra of a user. Therefore, in Fig. 1, the urinary catheter
50 is also illustrated for convenience of explanation.
[0021] First, a configuration of the urinary catheter 50
will be described. The urinary catheter 50 has a catheter
main body 51, a tubular urine discharge part 52 that is
provided at a rear end portion of the catheter main body
51, and a tubular branch part 53 that branches from a
side surface of the urine discharge part 52.

[0022] The catheter main body 51 has a balloon 54 at
a tip end portion of the catheter main body 51. That is,
the urinary catheter 50 is a balloon catheter. The catheter
main body 51 is inserted into the urethra of a user in a
state where the balloon 54 contracts. After the tip end
portion of the catheter main body 51 reaches a bladder
55 of the user, the urinary catheter 50 is retained in the
bladder 55 of the user by inflating the balloon 54. Note
that in order to inflate the balloon 54, a mechanism that
introduces distilled water into the balloon 54 is necessary,
but the mechanism is not illustrated in the drawing.
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[0023] Further, the urinary catheter 50 has a lid 56 for
opening and closing a conduit of the urine discharge part
52. The user can discharge urine stored in the bladder
55 from the urine discharge part 52 via the catheter main
body 51 by opening the lid 56. The user can stop dis-
charge of urine by closing the urine discharge part 52
with the lid 56 after discharging the urine. When urine
starts to be stored in the bladder 55 again, the urine is
filled in the catheter main body 51, the urine discharge
part 52 and the branch part 53 from a tip end of the cath-
eter main body 51 located in the bladder 55.

[0024] Next, the bladder urodynamic measurement
apparatus 10 according to the present embodiment will
be described. As illustrated in the drawing, the bladder
urodynamic measurement apparatus 10 has a pressure
sensor 20 configured to measure a value of pressure that
is applied to an inside of the urinary catheter 50 by urine
in the bladder 55, and a recording device 30 configured
to record a pressure value measured by the pressure
sensor 20.

[0025] The pressure sensor 20 is connected to the
branch part 53. The pressure sensor 20 contacts urine
filled in the branch part 53 directly or through air, a silicon
membrane or silicon oil, and can measure the value of
the pressure of the urine which is applied to the inside of
the urinary catheter 50. Note that the pressure sensor 20
may be repeatedly used a plurality of times, or may be
exchanged for one use.

[0026] Inone example, the recording device 30 is con-
nected to the pressure sensor 20 by a wire. Note that the
recording device 30 may be configured to be communi-
cable with the pressure sensor 20 by radio. The recording
device 30 can receive and record the value of the pres-
sure which is applied to the inside of the urinary catheter
50, which is measured by the pressure sensor 20. The
recording device 30 has a USB port 33 for transferring
the recorded pressure value to an external PC (Personal
Computer).

[0027] Further, the recording device 30 has a display
section 31 for displaying the value, time and the like of
the recorded pressure, a switch 32 for starting or stopping
recording, and operation sections 34 for performing pre-
determined input operations to the recording device 30.
The recording device 30 is formed to be compact so that
the user can easily carry the recording device 30.
[0028] In one example, the recording device 30 can
have a remote switch 43 that is connected to the record-
ing device 30. The user of the recording device 30 can
record a date and time when the remote switch 43 is
pressed in the recording device 30, by pressing the re-
mote switch 43 when the user feels a desire to urinate,
for example.

[0029] Further, in one example, the recording device
30 can have a receiving device 44 for receiving notifica-
tion from a notification section 40 that will be described
later. Thereby, even when a caregiver who cares for the
user of the recording device 30 is in a place away from
the user, the caregiver can receive notification from the
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notification section 40 which will be described later.
[0030] Further, in one example, the recording device
30 can incorporate an acceleration sensor 41 for meas-
uring a motion state of the user under measurement. The
acceleration sensor 41 may be incorporated in the pres-
sure sensor 20 instead of the recording device 30.
[0031] Fig.2is ablock diagram of the recording device
30. As illustrated in the drawing, the recording device 30
has an operational amplifier 35 for amplifying an analog
signal from the pressure sensor 20, an A/D converter 36
that converts an analog signal amplified by the opera-
tional amplifier 35 into a digital signal, a CPU 37 for con-
trolling the recording device 30, a memory 38 for record-
ing the pressure value received from the pressure sensor
20, a battery 39 for supplying power to the recording de-
vice 30, and the notification section 40 that notifies the
user or the caregiver of predetermined information at a
time of predetermined conditions, in addition to the dis-
play section 31, the switch 32, the USB port 33, the op-
eration sections 34 and the external switch 43 illustrated
in Fig. 1.

[0032] When the switch 32 is turned on, power is sup-
plied to the recording device 30 and the pressure sensor
20 from the battery 39, and the recording device 30 re-
ceives an analog signal indicating the pressure value
from the pressure sensor 20. The received analog signal
is amplified by the operational amplifier 35. The amplified
analog signal is converted into a digital signal by the A/D
converter 36. The CPU 37 records the pressure value
indicated by the digital signal in the memory 38 cyclically
in accordance with a recording cycle set in advance. In
one example, the pressure value is recorded in the mem-
ory 38 at a cycle of once per second. The recording cycle
can be properly changed via the operation section 34.
Note that the pressure value may be recorded in an ex-
ternal memory such as a flash memory, instead of the
memory 38.

[0033] The CPU 37 can cyclically record the measured
pressure value in the memory 38, and cause the display
section 31 to display the pressure value. In one example,
the display section 31 can display the pressure value as
a numeric value. In another example, the display section
31 can display the pressure value as a graph.

[0034] The recording device 30 can transfer the pres-
sure value recorded in the memory 38 to an external PC
connected to the USB port 33. The pressure value which
is transferred to the external PC can be properly dis-
played and analyzed in the external PC.

[0035] Further, the recording device 30 can setavalue
which is inputted by the operation section 34 to the mem-
ory 38 as a pressure threshold value. When the pressure
value which is measured by the pressure sensor 20 ex-
ceeds the set pressure threshold value, the recording
device 30 can record the pressure value and the date
and time when the pressure value is measured. That is,
the recording device 30 can record a pressure value and
the date and time when the pressure value is measured
in the memory 38 whenthe pressure sensor 20 measures
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the pressure value that is a predetermined value or more,
in addition to cyclically recording the pressure value.
[0036] Further, when the pressure value measured by
the pressure sensor 20 exceeds the set pressure thresh-
old value, the recording device 30 can notify the user or
the caregiver that the pressure value measured by the
pressure sensor 20 exceeds the set pressure threshold
value by the notification section 40. In one example, the
notification section 40 is a light emitter such as an LED
(Light Emitting Diode), a sound generator that generates
a beep sound or the like, a communication instrument
for transmitting a signal to the receiving device 44 (refer
to Fig. 1) or the like, or the like. Accordingly, the notifica-
tion section 40 can perform the above-described notifi-
cation to the user or the caregiver by the light emitter
flashing, generating a beep sound or the like by the sound
generator, or transmitting a signal to the receiving device
44 (refer to Fig. 1) by the communication instrument.
[0037] Note that in the present embodiment, the noti-
fication section 40 is described as what is provided in the
recording device 30, but regardless of this, the pressure
sensor 20 may have the notification section 40. Further,
in Fig. 1, the notification section 40 is not illustrated.
[0038] Next, a method for using the present bladder
urodynamic measurement apparatus 10 will be de-
scribed. The bladder urodynamic measurement appara-
tus 10 can be used, for example, in a first mode of meas-
uring a urination cycle pressure, a second mode of de-
tecting an abnormal bladder pressure, a third mode of
performing urination notification, and a fourth mode of
measuring urination pressure.

[0039] In the first mode of measuring urination cycle
pressure, the user firstly wears the urinary catheter 50
illustrated in Fig. 1, and the pressure sensor 20 of the
bladder urodynamic measurement apparatus 10 is con-
nected to the branch part 53. The pressure sensor 20 of
the bladder urodynamic measurement apparatus 10
measures a dynamic state of the value of the pressure
which is applied to the inside of the urinary catheter 50
by urine in the bladder 55 of the user, in daily life of the
user. The recording device 30 records the pressure value
measured by the pressure sensor 20 in the memory 38.
The recording device 30 may record the pressure value
in the memory 38 at long measuring intervals in units of
minutes, or may record the pressure value in the memory
38 at short measuring intervals in units of seconds.
[0040] Further, the recording device 30 can record the
date and time when the remote switch 43 is pressed, in
the memory 38, by pressing the remote switch 43 when
the user feels a desire to urinate or the like, for example.
Accordingly, the recording device 30 can record a pres-
sure value ata time of the remote switch 43 being pressed
and a date and time of the pressure value in the memory
38 by associating the pressure value with the date and
time. Thereby, a relationship between the date and time
when adesire to urinate or the like is felt, and the pressure
value which is measured by the pressure sensor 20 can
be known.
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[0041] According to the first mode, the bladder urody-
namic measurement apparatus 10 measures the value
ofthe pressure which is applied to the inside of the urinary
catheter 50 by urine in the bladder 55 of the user, so that
a physiological saline solution for measurement is not
required as in the fourth mode which will be described
later. Consequently, the bladder urodynamic measure-
mentapparatus 10 can measure, and record the dynamic
state of urine pressure following the urination cycle of the
user in the daily life of the user continuously and cyclically
for a long time period (24 hours, for example). Data of
the dynamic state of the urine pressure for a long time
period can be used in diagnosis, treatment and the like
of a bladder malfunction, an overactive bladder and the
like. Note that when the present measurement is per-
formed, a urine collection bag may be attached to the
discharge port of the urine discharge part 52.

[0042] In the second mode of detecting an abnormal
bladder pressure, the user firstly wears the urinary cath-
eter 50 illustrated in Fig. 1, and the pressure sensor 20
of the bladder urodynamic measurement apparatus 10
is connected to the branch part 53. The pressure sensor
20 cyclically measures the dynamic state of the value of
pressure that is applied to the inside of the urinary cath-
eter 50 by urine in the bladder 55 of the user as in the
first mode. The CPU 37 of the recording device 30 mon-
itors the measured pressure value, and when the CPU
37 determines that the pressure value exceeds a value
(an abnormal bladder pressure threshold value) that is
set in advance in the memory 38, the CPU 37 records
the pressure value and a date and time when the pres-
sure value is measured in the memory 38.

[0043] According to the second mode, the date and
time when the abnormal pressure occurs to the bladder
55 and the pressure value can be measured, so that a
measurement result that can be used to diagnose and
treat an overactive bladder can be obtained.

[0044] In the third mode of performing urination notifi-
cation, the user firstly wears the urinary catheter 50 illus-
trated in Fig. 1, and the pressure sensor 20 of the bladder
urodynamic measurement apparatus 10 is connected to
the branch part 53. The pressure sensor 20 cyclically
measures a dynamic state of a value of pressure that is
applied to the inside of the urinary catheter 50 by urine
in the bladder 55 of the user as in the first mode and the
second mode. The CPU 37 of the recording device 30
monitors a measured pressure value, and when the CPU
37 determines that the pressure value exceeds a value
(a urination pressure threshold value) that is set in ad-
vance in the memory 38, the CPU 37 notifies the user
that the pressure value exceeds the value set in advance
in the memory 38 by the notification section 40.

[0045] According to the third mode, when the meas-
ured pressure value exceeds the urination pressure
threshold value, the user is notified that the measured
pressure value exceeds the urination pressure threshold
value, so that the user can be notified of a suitable uri-
nation timing. Accordingly, the user who cannot feel a
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desire to urinate even when urine is stored in the bladder
55 can be urged to urinate at a suitable timing. Note that
as the setvalue as the urination pressure threshold value,
a value lower than the above-described abnormal blad-
der pressure threshold value is generally set. Further,
the urination pressure threshold value can be set in ad-
vance based on the dynamic state of the urine pressure
measured in the first mode.

[0046] When the bladder urodynamic measurement
apparatus 10 is used in the third mode, the pressure sen-
sor 20 is preferably configured to be communicable with
the recording device 30 by radio. In this case, the pres-
sure sensor 20 is supplied with power from the battery
incorporated in the pressure sensor 20, and has an indi-
cator that displays remaining power of the battery. Fur-
ther, the measured pressure value is transmitted to the
recording device 30 by radio from the pressure sensor
20. The notification section 40 performs notification to
the user based on the pressure value which the recording
device 30 receives from the pressure sensor 20.

[0047] In the fourth mode of measuring urination pres-
sure, the user firstly wears the urinary catheter 50 illus-
trated in Fig. 1, and the pressure sensor 20 of the bladder
urodynamic measurement apparatus 10 is connected to
the branch part 53. Subsequently, the lid 56 of the urine
discharge part 52 is opened, and a prescribed amount
of physiological saline solution is injected into the bladder
55 through the urinary catheter 50. After the prescribed
amount of physiological saline solution is injected into
the bladder 55, the user performs a urination action. At
this time, a dynamic state of a value of pressure that is
applied to the inside of the urinary catheter 50 by the
physiological saline solution in the bladder 55 of the user
is measured by the pressure sensor 20 for a period after
the physiological saline solution is injected to the bladder
55 until the physiological saline solution is discharged.
The pressure value measured by the pressure sensor 20
is cyclically recorded in the memory 38.

[0048] According to the fourth mode, urination desire
pressure (FD: First Desire) ata time of a desire to urinate
being felt first after the physiological saline solution is
injected into the bladder 55, maximum urine pressure at
the urination time, urine pressure at a urination start time,
and urine pressure at a urination end time can be meas-
ured and recorded.

[0049] As described above, since the bladder urody-
namic measurement apparatus 10 according to the
present embodiment can measure the value of the pres-
sure which is applied to the inside of the urinary catheter
50 by the urine in the bladder 55, the urination cycle pres-
sure can be measured in the first mode, the abnormal
bladder pressure can be detected in the second mode,
and urination notification can be performed in the third
mode. Note that the bladder urodynamic measurement
apparatus 10 can simultaneously execute the first to third
modes described above.

[0050] When the value of the pressure whichis applied
to the inside of the urinary catheter 50 by the urine in the
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bladder 55 of the user is measured, the value of the pres-
sure which is measured includes abdominal muscle pres-
sure of the user. The abdominal muscle pressure varies
in accordance with action of the user, and it is estimated
that the abdominal muscle pressure increases when ac-
tion of the user is active. Accordingly, the value of the
pressure which is measured by the pressure sensor 20
when the action of the user is active can be larger than
actual pressure thatis applied to the inside of the urinary
catheter 50 by the urine in the bladder 55 of the user.
While the abdominal muscle pressure has a large influ-
ence on the measurement value, suitable measurement
becomes difficult. Therefore, in the bladder urodynamic
measurement apparatus 10 according to the present em-
bodiment, bladder inner pressure data (data of the pres-
sure value which is applied to the inside of the urinary
catheter 50 by the urine in the bladder 55 of the user) at
a time of the influence which the abdominal muscle pres-
sure of the user has on the pressure value being relatively
small is analyzed by using the acceleration sensor 41
illustrated in Fig. 1.

[0051] First, the acceleration sensor 41 illustrated in
Fig. 1 cyclically detects acceleration thereof. The detect-
ed acceleration is recorded in the memory 38 illustrated
in Fig. 2, forexample. The CPU 37 of the recording device
30 analyzes the recorded acceleration data, and deter-
mines a data area in which a time-series variation range
of the acceleration is relatively small. Specifically, for ex-
ample, the CPU 37 can determine a data area in which
a maximum value and a minimum value of the variation
range of the acceleration is within a predetermined range.
[0052] Subsequently, the CPU 37 extracts bladder in-
ner pressure data from a time point a predetermined time
earlier (for example, 30 minutes before) from a subject
mark portion (a urination mark) in the determined data
area, from the memory 38. That is, the CPU 37 extracts
the bladder inner pressure data which is detected at least
partially at a same time as the determined data area from
the memory 38. Note that the subject mark portion is a
mark indicating a time point at which the user urinated,
and is a mark that is inputted at a urination time by the
user or the caregiver in the remote switch 43, and/or a
mark that is automatically inputted based on pressure
data detected by the pressure sensor 20. The subject
mark portion is attached to the acceleration data. The
CPU 37 sets the extracted bladder inner pressure data
as an analysis object, graphs the data and records the
data in the memory 38. Based on the graph, it can be
evaluated whether the bladder inner pressure is normal,
whether involuntary contraction is seen, whether reduc-
tion in bladder function is seen and the like.

[0053] While the embodiment of the present invention
is described thus far, the embodiment of the invention
described above is to facilitate understanding of the
presentinvention, but is not to limit the presentinvention.
It goes without saying that the present invention can be
modified and improved without departing from the gist of
the present invention, and the presentinvention includes
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equivalents of the present invention. Further, optional
combinations, or omission of the respective components
described inthe claims and the specification can be made
within the range capable of solving at least a part of the
aforementioned problem, or in the range exhibiting at
least a part of the effects.

REFERENCE SIGNS LIST
[0054]

10 Bladder urodynamic measurement apparatus
20  Pressure sensor

30 Recording device
38 Memory

40 Notification section
43  External switch

50  Urinary catheter

51  Catheter main body
52  Urine discharge part
53  Branch part

56 Lid

Claims

1. A bladder urodynamic measurement apparatus,
comprising:

a pressure sensor configured to measure a val-
ue of pressure that is applied to an inside of a
urinary catheter by urine in a bladder; and

a recording device configured to record a pres-
sure value measured by the pressure sensor.

2. The bladder urodynamic measurement apparatus
according to claim 1,
wherein the urinary catheterincludes a catheter main
body, a urine discharge part provided at an end por-
tion of the catheter main body, and a branch part
branching from the urine discharge part, and
the pressure sensor is provided at the branch part.

3. The bladder urodynamic measurement apparatus
according to claim 2,
wherein the urinary catheter includes a lid for open-
ing and closing the urine discharge part.

4. The bladder urodynamic measurement apparatus
according to any one of claims 1 to 3,
wherein the recording device includes a memory for
recording the pressure value.

5. The bladder urodynamic measurement apparatus
according to any one of claims 1 to 4,
wherein the recording device is configured to record
the pressure value cyclically.
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The bladder urodynamic measurement apparatus
according to any one of claims 1 to 5,

wherein the recording device is configured to record
the pressure value and a date and time when the
pressure value is measured, when the pressure val-
ue measured by the pressure sensor exceeds a pre-
determined value.

The bladder urodynamic measurement apparatus
according to any one of claims 1 to 6, comprising:
anotification section that notifies a user thatthe pres-
sure value measured by the pressure sensor ex-
ceeds a predetermined value, when the pressure
value measured by the pressure sensor exceeds the
predetermined value.

The bladder urodynamic measurement apparatus
according to any one of claims 1 to 7,

wherein the recording device is configured to have
an external switch, and record a date and time when
the external switch is pressed.

The bladder urodynamic measurement apparatus
according to any one of claims 1 to 8, comprising:

an acceleration sensor,

wherein the recording device is configured to
determine a data area of an acceleration at a
time of a variation range of the acceleration de-
tected by the acceleration sensor being within a
predetermined value, and extract a pressure
value that is measured at least partially at a
same time as the data area.
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